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We, SmoNOGi & Co. Ltd., a Japanese 
Body Corporate, of 12, S-chome, Dosho- 
machi, Osaka, Japan, do hereby declare the 
invention, for whidi we pray that a patent 
may be granted to us, and the method by 
which it is to be perfoimed, to be particu- 
larly described in and by die following state- 
ment:— 

This invention relates to thiamine deriva- 
tives, particularly S - (substituted - oxy- 
carbonyl) - thiamines, and to process for 
their preparation. 



Thiamine derivatives haviog better charac- 
teristics for tbera^eudc and hy^enic purposes 
have been studied prcvioiniy by several 
laboratories. Among diese thiamine propyl 
disulfide is known for its good infesrinal 
absorption. We have studied thiamine de- 
rivatives and recently sacc^led in obtaining 
thiamine derivatives having better charac- 
teristics tiian thiamine propyl disulfide. 

The Applicants are also aware of Patent 
Specification No. 741,250 which describes 
thiamine derivatives of the general formula: 
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CHO 

C = c 
I 



CHg CHa OR3 



where Ri represents methyl or ethyl, Ra an According to the present invention there 
acyl group and R3 hydrogen or an acyl is provided a process for prepariQg a com- 30 
group. pound of the formula: 




BNSOOCID: <GB ^924S39A_L> 



whcreiii R represents a bydrocarboa group 
having 1 to 12 caxbon atoms or an alkosy- 
ali^ radical represented by the following 
fonnula: 

CH,(CH2)n— O— (CH^— 

wheidn m is an int^er from 1 — 5 and n 
is an integer ficom 0 — 4, which process com- 
prises reacting thioUtype thiamine witb a 
compomid having the fonnula: 



-o 



-O-CO-O-H 
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wherein R is as hereinbefore defined and z 
is an integer from 1—53. ^ v -a. 

Among the compounds obtamed by uie 
inventors by processes in accordance with 
this invention, the fdlowioe are die most 
nse^iiL 
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S - EduKycarbonyl - thiamine; mp. 140«C (widi decomposition). 

AnaL Calcd. for C^H«O.N.S: C 50.83. H 6.26, N 15.81. S 9.05 

Foond: C 51.01, H 6.56, N 15.53, & 

Hydroddoride: m.p. 172— 173«»C Cwith decomposWon). 
S - Propyloxycarbonyl- tbianune; mp. 156— 157«>C (widi decomposirion). 



AnaL CakxL for Cijaj^O^N^S: 

Foond: 



C 52.15, H 6J7, N 15.21. 
C 52.21, H 6.94, N 14.87. 



S - Isopropyloxycaibonyl - thiamine; mp. 157°C (with decomposition). 

AnaL Calcd. for Q^O,N«S: C 52.15. H 6.57. N 15.21 

Fomd: C 51.97, H 6.84, N 15.01 

Hydroddoride; wip. 173*»C (wiA decompoation). 

S - ButyhMtycarbonyl - thiamme; mp. 139— 140«C (with decomposition). 

AnaL Calcd. for C,H^O,N,S: C 5338. H 6.85, N 14.65. S 8.3|. 

Fomd: C 5257, H 7.16, N 14.77, 5 8.03. 

Hydroddoridej mp. IW— 170<»C (ynOi decompoation). 
S - Isobutyloxycarbonyl - thiamine; mp. 142-143»C (widi decomposition). 



AnaL Cakd. for Ci,H3e04N4S: 

Found: 



C 53.38, H 6.85, N 14.65, S 8.38. 
C 53.58, H 6J96. N 14.29. S 8.29 



S - Isopeniyloxycarbonyl . diiaminc; mp. 134— 136«»C (widi decomposition). 



AnaL Calcd. fw Ci,H,,O^N»S: 

Found: 



C 54.78, H 7.33, N 14.17, 
C 54J2, H 7.12, N 14.13, 



S 8.04. 
S 8.09. 



S - Octyloxycarbonyi - thiamme; mp. 165°C (widi decomposition). 

AnaL Calcd. for Ox H.,0,N,S.2H,0: C 53.14. H 7.86, N 11.81. 

Found: C 53.03, H 7J6, N 12.01. 

S - Cydohatyloxycaiboiiyl - thiamine; mp. 152-154«C (with decomposition). , 

Amd. Calcd. for Q^«0,N,S: C 55.86, H 65J, N 13.71. 
• Found: C 56.07, H 6.90, N 13.61. 
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S - AUyloJcycaibonyl - tbiannne; tap. 135«C (with decompositfoa). 



AnaL Cakd. for CiPaO^N^S: 

Found: 



C 52.45, H 6.05. 
C 52.35, H 6.24. 
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S-Benzyloxycarbonyl-thianiiiie; mp. 140°C (with decompositioa). 

Anal. Calcd. for Q3s»0,N,S: C 57 67, H 5.81. N 13fS. 

Found: C, 57.28, H, 5.83, N, 13.53. 

Hydrochloride: mp. 157— 159«C (wMi decomposMoa). 

S - Phenethyloxycatbonyl - thiamine; mp. 147'=>C (ynih decompoadcm). 
AnaL Calcd. for C..,H.O^S : C 5|.9. H 6.09. N 1|02. 

HjdiocUodifc: Dp. 171— 173°C {»Wi decompoeMmO. 
S - (2 . MaholjedKKjcuboioD - tbiami..; mp. 127-128°C (.M. decomposftio.). 



thiamine ptop^ ?i»»Me.!!««.if!?=!! !i7iA^T«t£ii^ toS9.6 (1 houi 



at 1 3 and" 5 hours after administratioa 
to rabbits (eadi dose 5 mg- per kg. of body 
weight) as the values of 70.0 (50,9), 81.2 
(62.9) and 71-5 (52.3) by the unit of ug. 
per dl. of blood volume, and were dcter- 
nuned also at 1 and 6 hours after administra- 
tion to rats (each dose 50 mg. per Vg. of 



while the latt^ mcrcases to 29.6 (1 hour 
after) and 20,1 (6 hours a^^r) ,ag./g. of 
liver tissues usii^ the dose of 50 "ag./Kg;. 
of rat; and the former increases to 231 (1 
hour after) and 2.09 (6 hou« after) wWc 
the latter increases to 1.75 (1 hour after) 
and 1.80 (6 hours after) ug./g. of muscle 
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SilSSSr^SLStiXa^so^S as S.etho^c^rt^ayl. 

on human subjects gave ecp^y rcnmkable S - isopentyl- 

30 results. Thus, S - ethocycaAonyl - tfuamine ^ S-^ut^arD«^ 

increases the level of vitamm m the blood 0?^^°^ ^(Jeat^ the maintenance 

from 7.08 to 27.35 while thhmine propyl J^^J^Lf in blood of 

disulfide increases the level from 7.1? to ^f^^" i^^^ ^,imia» pcopy^ 70 

15.82 C»b /«U.) at 3 hours after admfaustra- rabb^ at a Ingner leva tnan nmuuut v w 

35 tion (ead» do^: 50 mg./man.). Aajte ^^'^'^^.^^hexylorycarbonyl - thiamine in- 

3^nS^^-lS5rSs^e^^,<Soar- ^^^j^ ^S%%^^- 

dnamine ^890 for thiamine propyl disulfide) -^J^ "g;"^ - ^ propylo^ 

40 ^s"'Frop,h«ycarbon,l - thiamine incr«u«s S - (2 -pJ2StS^°-'2i'a£^ 

the amonit of vitamin B» in die blood to J -^^^Jyo ^^^^loSa^ - 

'^r-'q^^^^o^l^^^ g; ^!^^^^^e is even 

« oases the amoimt of TOram B, in d« 5 - ."^J^S^^'h^ ,1,5 lO^e men- 



75 



80 



924,539 



inaeases to 62.9 and 39.7 (same condition) 
jttg./dl. of blood using the dose of 5 mg./kg. 
of baiy weigjit. Gastro-intestinal absorption 
of this compound on human subjects (50 

5 mg./man) is equally higji, thus, this com- 
pound increases tiie level of vitamin Bi in 
the blood £r<m 6.70 to 20.97 ^rfuk thiamme 
propyl disulfide increases it . from 7.19 to 
15.82 O^./dL) at 3 hours after administra* 

10 tion. 

These thiamine derivatives are all stable 
to aneurinase, like thiamine propyl disulfide. 

The practical procedures in carrying out 
die processes in accordance witii the present 
15 invention are essentially the same whichever 
S • (substituted - oxycaibonyl) - thiamine is 
. to be prepared. 

The practical procedures for S-ethoxy- 
carbonyl - thiamine are illustrated as an ex- 
20 ample. For this reason, the methods of syn- 



ethoxycarbonyl- thiamine as colourless cubic 
crystals of mp. 140^C (with decomposition) 45 
by re-crystallization from an ethanol-etl^l 
acetate mixture (1:1). 

WHAT WE CLAIM IS: — 
1. A process for preparing a compound 
of die f ommla 
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,cso 



s-co*o-& 



smg diese compounds are not to be 
crafined by the following. 

BSAMFLE 

In a solvent condsdng of 50 mL of etfaanol, 
25 3j6 g. of sodium salt of thiol-type thi a mine 
and 2-6 g. of 2,4 - dinitrophenyl ethyl- 
carbonate arc reacted under reSux for 1.5 
hours. After chilling, suspensoids are re- 
moved by filtration and the filtrate is con- 
30 centrated, thereby 2,4 - dinitrophenol separ- 
ates out. The mixture is filtered and the 
filtrate is concentrated and evaporated almost 
to dryness. The residue is dissolved in a 
small volume of water and the resulting solu- 
35 tion is extracted with eth^ acetate. TTie 
extract is subjected to counter-extraction with 
5% HCl and the resulting acidic solution 
is neutralized with sodium bicarbonate sdli^ 
tion. Then the obtained alkaline solution is 
40 extractai with chloroform and, after dry- 
ing over anhydrous NaaSO^, the extract^ is 
evaporated, tl^eby 2.6 g. of crude crystalline 
product is obtained. This afteds pure S-^ 



wherein R represents a hydrocarbon group 
having 1 to 12 carbon atoms or an alkoxy- 
alkyl radical represented by the following 
formula 55 



wherdn m is an integer from 1 — 5 aiMl n 
is an integer from 0—4, which prosess com- 
prises reacting thiol-type thiamine widi a 
compound having the formula ^ 



0-co-o-a 



wherein R is as herdnbefore defined and z 
is an integer from 1—3. 

2, A process as claimed in daim 1, sub- 
stantially as hereinbefore described widi 
reference to the Example. 

3. S - (Substitoted - oxycarbonyl) - 
thiamiues whenever prepared^ by the process 
claimed in daim 1 or in daim 2. 

SfflONOGI & COMPANY LIMITED, 
Per: Boult, Wade & Tcnnant^ 
111/112^ Hatton Garden, 
London, E.C.1. 
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